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SUMMARY 

A clone of the wild type (wt) Anticarsia gemmatalis multiple nuclear polyhedrosis virus AgMNPV, derived from a 
geographical isolate (Hondrina, Brazil) and designated AgMNPV-CL4-3A1, was used to determine the host range of this 
virus in six established lepidopteran cell lines: Anticarsia gemmatalis (BCIRL-AG-AM1), Helicoverpa zea (BCIRL-HZ- 
AM1), Heliothis virescens (BCIRL-HV-AM1), Helicoverpa armigera (BCIRL-HA-AM1), Trichoplusia ni (TN-CL1), Bombyx 
mori (BMN), and a coleopteran cell line Anthonomus grandis (BRL-AG-1). In addition, the in vivo host range of this clone 
was also assayed in larvae of Helicoverpa zea, Heliothis virescens, Trichoplusia hi, and the homologous species Anticarsia 
gemmatalis by probit analysis. On the basis of temporal studies of TCIDso values, BCIRL-HV-AM1 cells gave the highest 
extracellular virus (ECV) titer (9.7 X 106 TCIDso/ml) followed by BCIRL-HA-AM1 cells (8.3 X l0  s TCIDso/ml) and 
BCIRL-AG-AM1 cells (3.2 X 105 TCIDso/ml ). In addition, a low ECV titer of 1.37 X 103 TCIDs0/ml was detected from 
TN-CL1 cells 96 h postinoculation, while BRL-AG-1, BMN, and BCIRL-HZ-AM1 cells were nonpermissive to AgMNPV- 
CL4-3A1 on the basis of TCIDso results. AgMNPV-CL4-3A1 and the wild type AgMNPV had similar restriction profiles 
that were different from wild type AcMNPV. The LCso values were 96.9, 564.6, 733.3, and 1.1 X 10 ¢ occlusion bodies/ 
cm 2 of diet for A. gemmatalis, Helicoverpa zea, Heliothis virescens, and T. hi, respectively. 
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INTRODUCTION 

The Anticarsia gemmatalis multiple nuclear polyhedrosis virus 
(AgMNPV) is an important biological pesticide extensively used to 
control populations of the velvetbean caterpillar (VBC), Anticarsia 
gemmatalis (Htibner), a major lepidopteran defoliator of leguminous 
crops in Brazil (15,16). A. gemmatalis is also an important pest of 
soybean in the southeastern U.S. (24), particularly in Florida (23) 
and Louisiana (25). The AgMNPV has shown promise in the control 
of VBC by reducing significantly (7-11 d after application of Ag- 
MNPV treatments) the number of caterpillars in soybean fields (18). 

Several studies have been conducted to elucidate the in vivo host 
range of the VBC virus. For example, Caruer et ah (2) reported that 
velvetbean caterpillar larvae were highly susceptible to crude prep- 
arations of polyhedral inclusion bodies (PIB). They also observed 
that of seven other noctuid species tested, only larvae of the tobacco 
budworm Hetiothis virescens (E) were highly susceptible, whereas 
higher dosages were required to kill the corn earworm Helicoverpa 
zea Boddie, the cabbage looper Trichoplusia ni Htibner, the soybean 
looper Pseudoplusia includens Walker, and the yellowstriped army- 
worm Spodoptera ornithogaUi Guen~e. In another study, Pavan et al. 

~This article presents the results of research only. Mention of proprietary 
products in this article does not indicate endorsement or a recommendation 
for use by USDA-ARS. All programs and services of the USDA are offered 
on a nondiscriminatory basis without regard to race, color, national origin, 
religion, sex, marital status or handicap. 

(17) found that larvae of H. zea, T. hi, and the beet armyworm Spo- 
doptera exigua (H/abner) were susceptible to this virus at high con- 
centrations (12.5 X 106 PIB/larva), but that only 24% and 4% of 
treated P. includens and the fall armyworm Spodopterafrugiperda (J. 
E. Smith) larvae, respectively, were killed. 

In vitro studies using genotypic variants of AgMNPV have shown 
different degrees of replication in TN368 (T. hi), IAL-PiD (Plodia 
interpunctetla), Hz-AM (H. zea), and IPLB-Sf21 (S. frugiperda) cell 
lines with IPLB-Sf21 showing one of the highest replication titers 
(8). Four other established cell lines, UFL-AG-286 derived from em- 
bryos of A. gemmatalis, IPLB-SF-21AE derived from ovarian tissue 
of S. frugiperda, and IAL-TND1 and IAL-SFD1 both derived from 
imaginal disks of T. ni and S. frugiperda, respectively, were found to 
be susceptible to AgMNPV (19). Our study reports on the suscepti- 
bility of other insect cell lines not previously tested as well as the 
infectivity of this baculovirus for four laboratory reared lepidopteran 
species. 

MATERIALS AND METHODS 

Cell lines and media. The cell lines and media used in this study are 
described in Table 1. All cell lines were identified by DAF (DNA Amplifi- 
cation Fingerprinting)-PCR (10). 

Insects. Insect larvae used in all of the bioassays were obtained from es- 
tablished laboratory colonies maintained at the Biological Control of Insects 
Research Laboratory, Columbia, Missouri. 

Virus. An occlusion body (OB) sample of wt AgMNPV Hondrina isolate 
(Hondrina, Brazil) was obtained from Dr. Drion Boucias, University of Florida, 
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TABLE 1 

INSECT CELL LINES USED IN THE STUDY 

Species Cell line designation Source of cell line Passage number Growth medium" Reference 

Helicoverpa zea BCIRL-HZ-AM1 pupal ovaries 254 TC199-MK b 11 
Helicoverpa armigera BCIRL-HA-AM1 pupal ovaries 252 TC199-MK 13 
Heliothis virescens BCIRL-HV-AM1 pupal ovaries 471 TC199-MK 9 
Anticarsia gemmatalis BCIRL-AG-AM1 ovarian tissue 8 TC199-MK 12 
Bombyx mori BMN unknown 50 TC-100 e 6 
Trichoplusia ni TN-CL1 ovariml tissue 330 Ex-Cell 400 ~ 24 
Anthonomus grandis BRL-AG-1 embryonic 174 Ex-Cell 400 22 

°All media were supplemented with 10% fetal bovine serum, 50 pg of streptomycin per ml, and 50 units of penicillin per ml. 
hTC-199MK is an insect cell culture medium (Sigma Chemical Co., St. Louis, MO). 
cTC-100 is an insect cell culture medium (Sigma Chemical Co., St. Louis, MO). 
'~Ex-Cell 400 is a serum-free insect cell culture medium (JRH Biosciences, Lenexa. KS). 

TABLE 2 

MEAN VALUES OF AgMNPV-CL4-3A1 EXTRACELLULAR VIRUS (ECV) IN INSECT CELL LINES ° 

Cell line 
p.i. 
(h) BCIRL-AG-AM1 BCIRL-HV-AM1 BCIRL-HA-AM1 TN-CL1 BRL-AG-1 BMN BCIRL-HZ-AM 1 

6 NT ND NT NT NT NT NT 
12 NT ND NT NT NT NT NT 
18 NT 0.065 -4- 0.019 NT NT NT NT NT 
24 NT 0.07 _+ 0.072 0.024 -+ 0.017 ND ND ND ND 
48 ND 2.91 + 0.065 0.34 + 0.094 ND NT ND NT 
72 0.046 + 0.001 3.3 -+ 1.13 0.493 + 0.016 LT NT ND NT 
96 0.066 + 0.017 5.9 + 2.08 0.83 + 0.246 LT NT ND NT 

120 0.32 -4- 0.222 9.7 -+ 1.17 NT NT ND NT ND 

"Mean TCIDs0 X 106 ml -+ S.E. values based on three replications titered in BCIRL-HV-AM1; p.i. = postinoculation; NT = not tested; ND = not detected 
(< 3.0 X 103 TCIDso/ml); LT = low titer: at 72 p.i. 4.56 × 10 z + 0.054 TCID~/ml; at 96 p.i. 1.37 × 103 -t- 0.053 TCID~/ml. 

Gainesville, Florida. This isolate had never been previously passed in cell 
culture. Consequently, to obtain an inoculum of this isolate for in vitro studies, 
0.1 ml of a 1:10 dilution of the original OB sample was applied to each well 
(7.7 cm z) of ten 50-well plastic trays containing semisynthetic insect diet (3). 
Second-instar H. virescens larvae were placed in each well, and trays were 
incubated at 28 ° C for 5 d. The OB from these larvae were harvested as 
previously described (11) and stored at 4 ° C for later use. Hemolymph from 
these larvae was collected on ice 5 d after exposure to virus, and approxi- 
mately 5 ml passed through a 0.45-p_m Costar filter. A T-25 cmz flask con- 
taining 5 ml of 2 X l0 s cells/ml of BCIRL-HV-AM1 was inoculated with 0.1 
ml of infectious hemolymph and incubated at 28 ° C for 5 d. We harvested 
ceils by pipetting the medium back and forth on the cell sheet, and the cell 
suspension was centrifuged at 3000 x g for 15 min in a Beckman Model TJ- 
6 tabletop centrifuge at 4 ° C. The titer of the superuatant containing extra- 
cellular virus was determined with BCIRL-HV-AM1 as the indicator cell line 
according to a previously described method (12). Dilution endpoint assays 
were performed on the indicator cell line in duplicate and results recorded 
after 7 d of incubation at 28 ° C. A computer program written in BASIC 
employing the Spearman-Karber method was used to calculate the TCIDs0 
values (5). A clone, designated AgMNPV-CL4-3A1, was isolated from the 
wild type parent from infected BCIRL-HV-AM1 cells by plaque purification 
three times on the same cell line. 

Occluded and extracellular virus production in cell lines. To determine host 
range, OB and extracellular virus (ECV) production of the virus clone, each 
cell line, was seeded at 1 × 105 cells/ml in three T-25 cm 2 flasks each 
containing 5 ml growth medium and incubated overnight at 28 ° C. Medium 
was then removed and cells were inoculated at a multiplicity of infection 
(MOI) of 1.0 and placed on a rocker platfm'm for 2 h. The inoculum was 
removed and cells were washed twice with 5 ml of Hanks' balanced salt 
solution to remove any residual inoculum. Fresh medium was then added 
and cells were incubated at 28 ° C for various time periods. A 0.4-ml sample 

of the supernatant fluid from inoculated cultures was collected from each of 
the three replicate flasks/cell line used for each time period (Table 2). To 
obtain duplicate TCIDs~ values from each replicate, we used duplicate 96- 
well Falcon plates and BCIRL-HV-AM1 as the indicator cell line. A study 
was also conducted to determine OB production of AgMNPV-CL4-3A1 in 
BCIRL-AG-AM1 and BCIRL-HV-AM1. Three T-25 cmz flasks were seeded 
with 1 × l0 s cells/ml, inoculated with virus (MOI = 1.0), and treated as 
previously described. BCIRL-AG-AM1 cells were incubated for 72 h and 
120 h at 28 ° C in three replicate flasks used for each time period, while 
BCIRL-HV-AM1 cells were incubated for 72 h at 28 ° C. Cells from the latter 
were removed from the flask by washing with 0.5 ml CMF/PBS (1 X ) followed 
by 0.5 ml trypsin-EDTA (1 X ) treatment (Intergen, Purchase, NY) for I rain, 
and pipetting back and forth with 5 ml fresh media, whereas BCIRL-AG- 
AM1 ceils, which were loosely attached, were harvested without trypsin by 
pipetting back and forth with 5 ml fresh media. Cells were then pelleted by 
centrifugation at 1500 X g for 10 rain with a Beckman Model TJ-6 centrifuge. 
The pellet was resuspended in 5 ml deionized water and sonicated at 50 W 
for 5 s. Occlusion bodies were enumerated with a hemacytometer. 

In vivo infectivity studies. Infectious hemolymph was collected from 50 
second-instar tl. virescens and filter sterilized as previously described. Each 
of four T-75 cm z flasks containing 5 ml of 1 X 10 s BCIRL-HV-AM1 cells/ 
ml was infected with 0.5 ml of infectious hemolymph containing ECV and 
incubated for 5 d at 28 ° C. Occlusion bodies were released from cells when 
samples were sonicated at 50 W for 5 s with a Sonifier Cell Disrupter (Heat 
Systems Ultrasonics, Inc., Plainview, NY). Three samples were taken from 
this preparation and OB were enumerated with a hemacytometer. Initially, 
one to two preliminary tests were conducted with serial dilutions (10 1, 10-2, 
10 3, 10-4, ]0-5,  10 6) of this OB preparation indistilled water to determine 
the optimum OB concentrations needed to obtain a range of larval mortalities 
between approximately 0% to 100% in each of four insects: Heliothis vires- 
cens, Helicoverpa zea, T. hi, and A. gemmatalis. These selected OB concen- 
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TABLE 3 

PROBIT ANALYSIS RESULTS OF LARVAL MORTALITIES OF THE FOUR LEPIDOPTERAN SPECIES 
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OB/cm ~ of diet" 

Species Regression line Adjusted r e LCs0 Lt L2 

Helicoverpa zea Y = 2.76 -+ 0.811 X 0.881 564.6 yz 105.8 3313.2 
A. gemmatalis Y = 0.314 + 2.36 X 0.775 96.9 y 27.3 845.5 
T. ni Y = 0.019 + 1.24 X 0.900 1.1 x 104 z 2327.0 5.4 x 104 
Heliothis virescens Y = 2.47 + 0.88 X 0.850 733.3 yz 105.9 7787.2 

"L~ and L2 are the lower and upper 95% confidence limits of the LC~0s. LC~o values with the same letter are not significantly different at the 95% confidence 
interval based on the t-distribution (t~ =oos. ~f = ,,-2). 

trations were again prepared with distilled water and used in all further bi- 
oassays. To each well of a 50-well plastic tray containing semisynthetic insect 
diet was added 0.1 ml of OB at a given concentration along with one first- 
instar larva. A total of 75 larvae were used for each dilution of occlusion 
bodies in each of three separate replications. Trays were checked daily for 
dead larvae for 7 d and percentage mortality was recorded. Bioassay data for 
control response were corrected with Abbott's formula (1). Percentage mor- 
talities were then converted to probits, plotted against the log dose of OB, 
and LCso determined from linear regression analysis. We determined signifi- 
cant differences in LCs0 among the four species by using 95% confidence 
intervals based on the t-distribution (20). 

Viral DNA extraction and restriction endonuclease digestion of wt AgMNPV, 
AgMNPV-CL4-3A1, and wt Autographa californica MNPV (AcMNPV). Viral 
DNA was extracted from occluded virus (OV) by alkali treatment of in vitro- 
produced OB. The latter was produced by infection of three T 75 cm 2 flasks 
(15 ml medium/flask) seeded with 1 X l0 s BCIRL-HV-AM1 cells/ml with 
AgMNPV-CL4-3A1 at an MOI of 1.0 and incubated at 28 ° C for 72 h. To 
establish the identity of AgMNPV-CL4-3A1, the restriction endonuelease 
pattern (REN) of DNA from this viral clone was compared to the DNA of wt 
AgMNPV as well as to a wt AcMNPV (12).DNA was extracted fi'om AeMNPV 
OV produced in TN-CL1 cells. Equal concentrations of AgMNPV-CL4-3A1, 
wt AgMNPV, and AcMNPV DNA were digested according to a previously 
published report (11) with the following restriction enzymes: HindIII, 
EcoRI,BamH1, BgllI and PstI (Boehringer Mannheim Corp., Indianapolis, 
IN). Lambda DNA (Boehringer Mannheim) digested with HindIll was used 
as our standard molecular size marker. Gel electrophoresis was performed on 
the DNA digests with a 0.7% agarose gel according to a previous report (11). 
An average migration distance calculated for each fragment was based on 
three separate gel runs. The molecular size of DNA fragments in kilobase 
pairs (kb) was determined with the method of Southern (21). 

RESULTS 

Extracellular virus and occlusion body production. AgMNPV-C L4- 
3A1 ECV titers in the cell lines as measured by TCIDsos are indi- 
cated in Table 2. BCIRL-HV-AM1 gave the highest ECV titer at 9.7 
X 10 ° TCIDso/mi followed by 8.31 × l0  s TCIDso/ml in BCIRL-Ha- 

AM1 and 3.2 × 105 TCIDsJml in the homologous cell line BCIRL- 
AG-AM1. However, ECV was not observed in the homologous cell 
line until 72 h postinoculation, while the ECV titer in BCIRL-HV- 
AM1 at 18 h postinoculation was already at 6.5 × 10 a TCIDso/ml. 
In addition, ECV production was higher in the heterologous cell line 
BC1RL-HA-AM1 (8.3 X 10 s TCID~o/ml) than in BCIRL-AG-AM1 
(6.6 × 104 TCIDJml)  after 96 h postinoculation. TN-CL] was the 
only other cell line to show some ECV production (1.37 × 10 z 

TCIDso/ml) at 96 h postinoculation. The remaining three cell lines 
(BRL-AG-1, BMN, BCIRL-HZ-AM1) were refractile to AgMNPV- 
CL4-3A1 on the basis of TCIDso analyses. 

Of the four cell lines producing observable ECV titers, only the 
heterologous BCIRL-HV-AM 1 cell line and the homologous cell line 
BC1RL-AG-AM1 produced OB. Occlusion body production was first 

observed in BCIRL-AG-AM1 following inoculation with AgMNPV- 
CL4-3A1 at 120 h postinoculation and produced an average of 1.42 
+ 0.30 × 106 OB/ml, whereas BCIRL-HV-AM1 at 72 h postino- 
culation produced 7.5 -+ 0.92 X ]06 OB/ml. 

Bioassay tests. The homologous species A.gemmatalis was the most 
susceptible of the four lepidopteran insects tested to the AgMNPV- 
CL4-3A1 clone with a LCso of 96 .90B/cm 2 of diet (Table 3). T. ni 
was the least susceptible to AgMNPV-CL4-3A1 with a LCso of 1,08 
× 104 OB/cm 2. The LCso for T. ni was also significantly higher than 
that ofA. gemmatalis(P < 0.05). On the basis of confidence intervals, 
no significant differences in LCso were found between Heliothis vi- 
rescens, T. hi, and Helicoverpa zea(P > 0.05), 

Restriction endonuclease analysis. A comparison of the HindIII 
restriction pattern between wt AgMNPV and AgMNPV-CL4-3A1 re- 
vealed almost similar profiles except for additional bands at the 21.3, 
9.1, and 3.0 kb regions of the wt AgMNPV and the presence of a 
unique fragment at the 6.5 kb region of the clone (Fig. 1). The EcoRI 
profile of the wt AgMNPV genome contained several fragments at 
tile 6.5 kb region which were absent in AgMNPV-CL4-3A1. In ad- 
dition, AgMNPV-CL4-3A1 contained a singular EcoRI restriction 
fragment at the 22.8 kb region which was missing in wt AgMNPV. 
The BgllI fragmentation profiles between wt AgMNPV and Ag- 
MNPV-CL4-3A1 were similar except for two additional DNA frag- 
ments found in wt AgMNPV at the 22.8 and 4.3 kb regions. Ag- 
MNPV-CL4-3A1 had an additional DNA fragment found near the 
6.5 kb region in an otherwise almost identical Pstl restriction profile 
to wt AgMNPV. In contrast, the overall restriction profiles between 
wt AcMNPV and AgMNPV-CL4-3A1 were completely different al- 
though the two (REN) profiles still shared some fragments of similar 
molecular size (Fig. 2). 

DISCUSSION 

Our investigation provides more information on the in vitro host 
range of the VBC MNPV and susceptibility of additional cell lines 
BCIRL-HA-AM1, BCIRL-HV-AM1, and BMN. In addition, this 
study provides quantitative data on ECV and OB production. Viral 
replication in BCIRL-HV-AM1 and BCIRL-HA-AM 1 cells was con- 
filched by TCID~o time course analysis.Published information is 
somewhat limited concerning the production of occlusion bodies in 
cell lines by AgMNPV and our study presents some of the few quan- 
titative data. It must be emphasized that this is the first report that 
a Heliothis virescens (BCIRL-HV-AM1) cell line was found suscep- 
tible to AgMNPV producing substantial numbers of both ECV and 
OB. Infected BCIRL-HV-AM1 cells (1 × 105 cells/ml) produced 
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HIND III Hind III EcoRI BamHI Bqtl_l 

A kDNA w c w c w c w c B 

Pst I 

;LDNA w c 

FIG. 1. Comparison of HindlII, EcoRl, 
BamHI, BgllI and PstI restriction patterns be- 
tween wild type (wt) AgMNPV and AgMNPV- 
CL4-3A1 clone (c). ~DNA was used as the 
molecular weight standard and the sizes (kb) 
of individual bands are indicated. 

2~ 

approximately 8 × 106 OB/ml which is within the reported range for 
the production of OB by other baculoviruses. In addition, BCIRL- 
HV-AM1 produced a maximum ECV titer of 9.7 × ]06 TCIDs0/ml 
or an approximately 45-fold increase compared with that in the ho- 
mologous cell line. With regard to ECV production, measurable rep- 
lication in the homologous BCIRL-AG-AMI cell line by AgMNPV- 
CL4-3A1 did not occur until 72 h postinoculation (4.6 × 104 TCIDso/ 
ml), which is substantially different from what Sieburth and 
Maruniak (19) reported in another VBC cell line (UFL-AG-286) 
grown in TC-100 + 10% fetal bovine serum and infected with their 
prototype virus AgMNPV-2. They found that after 24 h postinfection, 
the AgMNPV-2 titer already reached 1.99 × l0  s TCIDsJml and 
peaked at 72 h postinfection (1.07 × 10 ° TCIDso/ml ), whereas 
AgMNPV-CL4-3A1 did not reach that level in BCIRL-AG-AM1 even 
after 120 h postinoculation (3.2 × 105 TCIDJml). Differences in 
these results may be attributed to differences in cell lines, virus 
isolates, and experimental conditions. Also their higher initial pos- 
tinfection titers may be due to residual inoculum. In our study, the 
TCIDso time course analysis showed no detectable level of AgMNPV- 
CL4-3A1 replication in BCIRL-HZ-AM1 cells. In contrast, Maruniak 
et al. (8) reported that six plaque-pmified AgMNPV isolates repli- 
cated in the Hz-AM cell line though no quantitative data were pro- 
vided. 

In our study, probit analysis of larval mortality data revealed that 
the four species (Heliothis vireseens, Heticoverpa zea, T. hi, A. gem- 
matalis) showed a wide range of susceptibility to the AgMNPV-CL4- 
3A1 clone with the lowest LC~ for A. gemmatalis (96.90B/cm 2) and 
the highest for T. ni (1.1 × 104 OB/cm2).Carner et al. (2) used either 

crude or purified preparations of VBC virus to determine the sus- 
ceptibility of various insect species to VBC virus. However, it is 
difficult to compare the LCso values in our study with theirs because 
different experimental conditions and expression of virus concentra- 
tion were used. Nevertheless, data from both studies show a general 
trend in larval susceptibility to the VBC virus: A. gemmatalis > 
Helicoverpa zea > Heliothis virescens > T. hi. 

HindlII, BamHI BgllI and PstI restriction patterns of wt AgMNPV 
and AgMNPV-CL4-3A1 were similar but with the addition of several 
minor fragments occurring inEcoRI and HindlII digest, and a single 
additional fragment in the BgllI profile of wt AgMNPV. These ob- 
servations may be attributable to: (1) presence of other baculoviruses 
in the original sample of wt AgMNPV Hondrina isolate, (2) a mixture 
of genotypic variants of AgMNPV with different numbers of HindlII, 
EcoRI, and BgllI cleavage sites, or (3) both of the above two possi- 
bilities. 

Major bands at the 6.5 kbp region in both the HindlII and PstI 
fragmentation profiles are present in AgMNPV-CL4-3A1 which are 
absent in wt AgMNPV. In our study, the enzymes BamHI, BgllI, 
HindlII, EcoR], and PstI were found to cleave the AgMNPV-CL4- 
3A1 genome into 4,5, 18, 18, and 21 fragments, respectively. These 
fragment numbers are different from those reported by Johnson and 
Maruniak (4) for BamHI (four fragments), BgllI, (seven fragments), 
EcoRl (10 fragments), and HindlII (24 fragments) restriction profiles 
of AgMNPV-2 and from what Maruniak (7) reported in six other 
plaqued, purified AgMNPV isolates (mean number HindlIl fragments 
24.8; mean number PstI fragments 23.7). Inherent variation in the 
number of restriction fragments and fragment sizes could probably 
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HIND!,I,! HIND III Pst I BamHI EcoRI Bqtll 

FIG. 2. Comparison of HindIII, EcoRI, BamHI, BglII, and PstI restriction 
patterns between wild type AcMNPV (Ac) and AgMNPV-CL4-3A1 (Ag). 
DNA was used as the molecular weight standard and the sizes (kb) of indi- 
vidual bands are indicated. 

be a reflection of virus sources (geographical isolates) as well as cell 
culture passage. AgMNPV isolates have also been shown to be dif- 
ferent from each other as a result  of insertions or deletions in the 
viral DNA (7) and this certainly could account  for the discrepancies.  

The results of these studies show BCIRL-HV-AM1 to be the best  
producer of both ECV and OB, indicating that this cell l ine would 
be the most suitable for the commercial  in vitro production of 
AgMNPV. Because there has been some question as to the true iden- 
tity of AgMNPV, we have shown its REN pattern is different from 
AcMNPV. Furthermore,  DNA hybridization studies (Grasela, unpub-  
lished) confirm the difference between these two baculoviruses. 
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